
Dietary fat interacts with PCBs to induce changes
in lipid metabolism in LDL receptor deficient mice

Bernhard Hennig, Gudrun Reiterer, Michal Toborek, 
Sergey V. Matveev, Alan Daugherty, Eric Smart, 

and Larry W. Robertson
doi:10.1289/ehp.7280 (available at http://dx.doi.org/)

Online 23 September 2004

The National Institute of Environmental Health Sciences
National Institutes of Health

U.S. Department of Health and Human Services

ehponline.org



 1

Dietary fat interacts with PCBs to induce changes in lipid metabolism  1 

in LDL receptor deficient mice 2 

 3 

Bernhard Hennig,1,2* Gudrun Reiterer, 2 Michal Toborek,3 Sergey V. Matveev,4 Alan 4 

Daugherty,5 Eric Smart,4 and Larry W. Robertson6 5 

 6 
1Molecular and Cell Nutrition Laboratory, College of Agriculture, 2Graduate Center for 7 

Nutritional Sciences and 3Departments of Surgery, 4Pediatrics and 5Cardiovascular Medicine, 8 

University of Kentucky, Lexington, KY 40546-0215, and 6Department of Occupational and 9 

Environmental Health, College of Public Health, University of Iowa, Iowa City, IA 52242. 10 

 11 

 12 

 13 

 14 

*To whom correspondence should be addressed: 15 

Bernhard Hennig, PhD 16 

Molecular and Cell Nutrition Laboratory 17 

College of Agriculture 18 

University of Kentucky 19 

591 Wethington Health Sciences Bldg. 20 

900 South Limestone 21 

Lexington, KY  40536-0200 22 

Tel:  859-323-4933 ext. 81387 23 

Fax:  859-257-1811 24 

Email:  bhennig@uky.edu 25 

 26 

 27 

 28 

 29 

 30 



 2

Acknowledgements: This study was supported in part by grants from NIEHS/NIH (ES 07380), 1 

USDA (2001-35200-10675), and the Kentucky Agricultural Experimental Station.  This 2 

manuscript and its content are not associated with any conflict of interest. 3 

 4 

Running Title:  PCBs, Dietary Fat and Atherosclerosis 5 

 6 

Key Words:  dietary fat; PCB; lipid metabolism; gene expression; vascular endothelial cells; 7 

atherosclerosis  8 

 9 

Abbreviations used:  LDL-R, low density lipoprotein receptor; PCB, polychlorinated biphenyls; 10 

VCAM-1, vascular cell adhesion molecule-1; ROS, reactive oxidative species; BHT, butylated 11 

hydroxytoluene; BF3, boron trifluoride; GC, gas chromatography; PBS, phosphate buffered 12 

saline; RNA, ribonucleic acid; RT-PCR, reverse transcription-polymerase chain reaction; CYP, 13 

cytochrome P450; SOD, superoxide dismutase; CPT, carnitine palmitoyltransferase; IL-6, 14 

interleukin-6;  15 



 3

Abstract 1 

Introduction 2 

Materials and Methods 3 

Results 4 

Discussion 5 

References 6 

Tables 7 

Figure legends 8 

Figures 9 



 4

ABSTRACT  1 

There is evidence that dietary fat can modify the cytotoxicity of polychlorinated 2 

biphenyls (PCBs), and that coplanar PCBs can induce inflammatory processes critical in the 3 

pathology of vascular diseases.  To test the hypothesis that the interaction of PCBs with dietary 4 

fat are dependent on the type of fat, LDL-R-/- mice were fed diets enriched either with olive oil 5 

or corn oil for 4 weeks.  Half of the animals from each group were injected with PCB 77.  6 

VCAM-1 expression in aortic arches was non-detectable in the olive oil-fed mice, but was highly 7 

expressed in the presence of the PCB.  PCB-treatment increased liver neutral lipids and 8 

decreased serum fatty acid levels only in mice fed the corn oil-enriched diet.  PCB treatment 9 

increased mRNA expression of genes involved in inflammation, apoptosis and oxidative stress in 10 

all mice.  Upon PCB treatment, mice in both olive and corn oil diet groups showed induction of 11 

genes involved in fatty acid degradation, however, with the upregulation of different key 12 

enzymes. Genes involved in fatty acid synthesis were only reduced upon PCB treatment in corn 13 

oil-fed mice, whereas lipid transport/export genes were altered in olive-oil fed mice.  These data 14 

suggest that dietary fat can modify changes in lipid metabolism induced by PCBs in serum and 15 

tissues.  These findings have implications for understanding the interactions of nutrients with 16 

environmental contaminants on the pathology of inflammatory diseases such as atherosclerosis. 17 
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